The sealing in alkali earth metal ion solutions was effective to increase the resistance to pitting of the aluminum anodized in a sulfuric acid solution. After sealing, formation of crystalline BaSO4 in the anodic oxide film was confirmed by XRD and EPMA. The formation of sulfate and/or carbonate of Ca(II) and Sr(II) was suggested, though no direct evidence was obtained except for Ca 2p XPS spectrum. The resistance depended on the composition of sealing solution and increased in the order of doubly distilled water<Ba(II) solution<Sr(II) solution<Ca(II) solution. This is in reverse order of the insolubility of each sulfate, so that the effect cannot be explained simply by the formation of insoluble sulfate by sealing. Less increment of resistance with Ba(II) was due to the formation of crystalline BaSO4 in the anodic oxide film during sealing, which eventually comes off the film, leading to the formation of large defects in the film. The best results were obtained with Ca(II) but the reason is not clearly explained so far.
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porous oxide film on Al, sealing, alkali earth metal ions, pitting 13 , Nishi-8 , Kita-ku, Sapporo, 060-8628 Japan) Fig.1 Bode plots of impedance data for the porous anodic oxide film on Al with and without sealing in doubly distilled water. Bode plots of impedance data for anodic oxide films after sealing (cf. Fig.6 for symbols). XRD patterns of anodized aluminum after sealing in BA and CA (cf. Fig.6 for symbols). Elemental maps by EPMA on the cross section of anodized aluminum after sealing in BA (cf. Fig. 6 for symbol). The upper left is the cross sectional view of the same part by SEM. XRD pattern after 120 h corrosion test of the specimen sealed in BA (cf. Fig.6 for symbol).
